function include the ability to attend to things in a selective and focused way, to concentrate over a period of time, to learn new information and skills, to plan, to determine strategies for actions, to execute them, to comprehend language, to use verbal skills for communication and self-expression, and to retain information and manipulate it to solve complex problems. [4] While almost all of these are taken for granted in most persons, they get impaired in schizophrenia. These impairments also effect the social functioning of the patients. [5] "Schizophrenia is a major mental illness characterized by psychosis, apathy and social withdrawal, and cognitive impairment, which results in impaired functioning in work, school, parenting, self-care, independent living, interpersonal relationships, and leisure time." [6] By definition, social impairments characterize schizophrenia, given that current diagnostic criteria require a disturbance or deficit in one or more major areas of functioning, such as work, interpersonal relations, or self-care. Few studies have reported an association between cognitive functioning and functional outcome, and that an improvement in cognitive function may also result in improvement of social functioning. [7, 8] Most studies use a wide range of cognitive variables and outcome measures, some studies even use laboratory C ognitive self-regulation involves the development of a set of constructive behaviors that affect one's use of cognitive abilities to integrate learning processes. These processes are planned and adapted to support the pursuit of personal goals in changing environments. It involves the control of various mental strategies for better cognitive performance. It is the regulation of one's own thinking process, and thus can fall in the domain of metacognition. [1, 2] Cognitive self-regulation is not isolated method of learning, but comprise of personal initiative, perseverance, and adaptive skill. If considerable attention can be given to the improvement of cognitive self-regulation skills in patients with schizophrenia, cognitive impairment in patients can be mitigated. [1] [2] [3] Cognitive functions enable humans to perform in everyday life in the spheres of personal, social, and occupational activities. Mental processes that are referred to as cognitive assessment of social skills as outcome measures. These studies in general find highly significant correlations showing the effect of cognitive impairment on the functional outcome. [9, 10] It also signifies that improvement in cognitive impairment also effect social functioning positively. Performance in cognitive functions requires self-regulatory skills, for example skills to regulate thoughts, behavior, anticipating appropriate responses, and modifying one's responses when circumstances are subtly different. Cognitive self-regulation process enables the cognitive system to be effectively and accurately activated according to the requirement of the moment. Most of the schizophrenia patients lack these skills which further contribute to cognitive impairment and hence, low social functioning. [9, 10] In recent research on schizophrenia, to counter effects of cognitive impairment, considerable attention has been paid in cognitive rehabilitation therapy where cognitive self-regulation skills are not emphasized. In fact, it is observed that despite increased acceptance, the evidence based on its effectiveness is not impressive as the process is slow. The slow progress has been suggested to be due to several critical issues including: (1) Manipulating stimulus and context structure in rehabilitative interventions; (2) basing cognitive rehabilitation of schizophrenia on cognitive neuroscience; (3) systematically addressing motivation, self-esteem, and affective factors when designing cognition-enhancing interventions; (4) the need to develop individualized treatments; and (5) the need to address abnormalities in the experience of the self when designing interventions to optimize cognitive and behavioral performance. [11] Besides the above factors, slow progress is due to less attention to different strategies of cognitive self-regulation like selective attention to self and to others, planning, self-motivation to work, behavior regulation, and self-evaluation. These strategies can be taught to patient through modeling and practice to improve cognitive abilities of the patients. These are important as cognitive abilities are impaired in schizophrenia in both positive and negative types. [12, 13] The present study examined self-regulation of cognitive abilities as perceived by the schizophrenia patients and also examined relationship between psychopathology, cognitive self-regulation, and social functioning in schizophrenia.
MATERIALS AND METHODS
The present study is a hospital-based cross sectional analytical study.
Participants
One hundred patients diagnosed with schizophrenia according to Inter national Classification of Diseases (ICD)-10 attending the Psychiatry outpatient department (OPD) of two postgraduate hospitals of Kolkata, were recruited by the purposive sampling method as per the inclusion and exclusion criteria. All participants were included in the study after giving written informed consent. They were cooperative and clinically stable with history of treatment for 6months. Other inclusion criteria were (i) age range from 18 to 50 years, (ii) completed at least 7 years of full time education. Exclusion criteria included: (i) Any comorbid psychiatric disorder, any neurological disorder, or significant medical condition. (ii) Mental retardation or substance dependence except nicotine and caffeine. (iii) Electroconvulsive therapy (ECT) in last 6 months.
Instruments

Sociodemographic and clinical data sheet
Semistructured checklist used to record patient's sociodemographic particulars, along with clinical variables like diagnosis and duration of illness.
Schizophrenia Research Foundation India-Social Functioning Index
This interview based scale is intended for administration on persons suffering from psychiatric illnesses and the items are rated on a five-point scale; higher the score, the better is the social functioning. Social functioning is measured over four domains: Self-concern, occupational role, role in the family, and other social roles. Information was obtained from the subject and/or informant and a global assessment of social functioning (GASF) score was computed. GASF scores were categories into three categories as per norms: Mild (GASF > 60), moderate (GASF 30-60), and severe (GASF < 30). [14] 
Positive and Negative Syndrome Scale for Schizophrenia
The PANSSis a 30-item scale used to assess extent of severity on positive and negative symptoms and general psychopathology. Higher score represents higher level of severity. It is specifically developed to assess individuals with schizophrenia and is used widely in research settings. [15] Cognitive self-regulation questionnaire
The CSR for individual with schizophrenia comprised of 10 items that require respondents to answer in either "yes" or "no" was administered. The total score will be the total number of correct responses and will present the overall cognitive self-regulation. The CSR was administered as a pencil-and-paper measure, after initial rapport formation and detailed instructions given by interviewer.
Questionnaire construction
The questionnaire was constructed after recording difficulties due to cognitive impairment faced by 15 patients diagnosed with schizophrenia and taking treatment from the outpatient of psychiatry department of postgraduation hospital of Kolkata by means of semistructured interviews and by taking opinions of experts who are in treating team of patients. Questions were framed upon the behavioral regulation required to deal with these difficulties. Based on these difficulties, 20 items were framed and administered to 17 patients of psychiatric departments of hospitals and their feedback was taken to know whether they are able to understand the content of questions or not. After necessary changes and dropping of four irrelevant items, the questionnaire with 16 items was sent to three experts (two psychiatrists and one psychologist) for their feedback. They were asked to rate the items. After analyzing the rating of three independent experts and the author, 14 items were kept. Then the questionnaire was administered to 100 patients and following psychometric properties were found.
Psychometric properties of CSR
The Kuder-Richardson coefficient of the responses to the CSR was found to be 0.76. However, four items with low item-total correlations with values less than 0.30 were dropped. The alpha for the remaining 10 items computed was found to 0.82. The correlation coefficient between the cognitive function and CSR was: Attention (test used Digit span, Trail making A), it was found to be 0.55 and − 0.32; verbal ability (verbal fluency test semantic), it was found to be 0.67, mental flexibility (Trail making B), it was found to be − 0.35; and for stimulus inhibition (Stroop test), it was found to be − 0.45;thus, demonstrating a good concurrent validity.
Procedure
Initially, hospitals with psychiatric department were approached with request to give permission to collect data from patients in OPD. Once patient's diagnosis was confirmed by psychiatrist, they were contacted for informed consent. Out of 170 diagnosed patients, 100 gave informed consent. Then after initial rapport was formed, the necessary instructions were provided and abovementioned instruments were administered.
Statistical analysis
Data were analyzed using Statistical Package for Social Sciences (SPSS) 16 version. Initially, association between psychopathology, cognitive self-regulation, and social functioning was computed through Pearson correlation coefficient and then multiple regression was done to study variables which were able to predict social functioning in schizophrenia.
RESULTS
Demographic characteristics of the sample
The mean (± standard deviation (SD)) age of the schizophrenia patients was 31.89 (± 8.13) years. Range of age was 19-55 years. The sample comprised of 74 males and 26 females. Only 45 patients were employed, while rests were unemployed. Of the total sample, 67 were educated for 7-11 years, 28 for 12-14 years, and five between 15 and 17 years. Fifty-five patients were diagnosed as paranoid schizophrenia and 45 as undifferentiated schizophrenia. The mean (± SD) duration of illness was 3.00 (± 1.40) years.
Psychopathology
Sample mean rating on the PANSS was 2.62, (SD = 0.70) for positive symptom scale (mean = 2.69, SD = 0.92), negative symptoms scale (mean = 3.08, SD = 1.14), and for general psychopathology (mean = 2.47, SD = 0.68) scores fall around mild level of severity.
Social functioning
Sample mean rating for SCARF-social functioning scale lies between rarely concerned to occasional lapses in concern level of function in different domains of social functioning, that is, self-concern (mean = 3.17, SD = 1.05), occupational role (mean = 2.29, SD = 1.05), family role (mean = 2.23, SD = 1.05), social role (mean = 2.48, SD = 0.91), and overall score (mean = 2.54, SD = 0.85).
Cognitive self-regulation
Sample mean for CSR questionnaire which consists of 10 questions and the response is in "yes" or "no" was 5.03 (SD = 3.12).
Correlation and regression
To examine the relation between the cognitive self-regulation, psychopathology, and social functioning; Pearson correlations coefficients were computed as shown in Table 1 . All the four subtests of social functioning were positively and significantly related with cognitive self-regulation. Total social functioning also found to be significantly and positively correlated with cognitive self-regulation. This implies higher level of cognitive self-regulation is associated with the higher social functioning in the patient with schizophrenia and also associated with the higher levels of self-care, family roles, occupational role, and social role. Table 1 also shows significant negative correlation of four subscale of social functioning scale with symptoms scales of PANSS. Cognitive self-regulation was also found to have significant negative correlation with symptoms scales of PANSS. Further result of multiple regression with social functioning as a predicted variable revealed that cognitive self-regulation along with positive and negative symptoms was able to predict social functioning where R 2 = 0.66, F = 60.72, P < 0.000 [ Table 1 ].
DISCUSSION
Previous studies have shown that cognitive impairments in schizophrenia result in difficulties in the ability to work, to engage in social relationship, to attend to self-care, and to participate in recreational and community activities. [4, 16, 17] The present study shows the relation of regulation of one's own cognitive abilities with social functioning in schizophrenia. Social functioning was measured along with the subtests of self-concern, occupational role, family role, and social role in this study. The result does not show a higher level of cognitive self-regulation among the patients. Result also shows the sample mean for overall social functioning to be moderate in global assessment of functioning, as this score falls within the moderate functioning range. Moreover, the mean rating on the subscales of social functioning and social concern falls between average and good; while for occupational role, family role, and social roles it falls between poor and average. These findings indicate that patients were better in self-concern in comparison to the other domains of social functioning, while the social roles were found to be most affected.
The findings of the present study reveal that cognitive self-regulation shares a significant positive relation with self-concern. For proper self-concern, person needs to give attention to one's own personal belongings and taking care of own health by planning doctor visit, if faced with any health complication. It also requires that the patient takes medicines properly, remembering proper timing and right dose. All these activities require cognitive abilities, and thus cognitive self-regulation comes to play a significant role here.
Similarly, in order to carry out occupational role, social role, and family role; individuals need to pay attention to the various information, remember them, and need to use it properly when required; all these activities involve a great deal of cognitive abilities. For better performance on these roles, cognitive self-regulation can play a crucial role as this study findings shows significant positive association between cognitive self-regulation and occupational role, social role, and family role. Higher the cognitive self-regulation higher is the individual functioning in occupational role, social role, and family role.
Cognitive self-regulation was also found to share a significant positive correlation with overall social functioning. This relationship becomes more important in schizophrenia where social functioning is highly compromised and where the association between the cognitive impairment and social functioning is high. [8, 18] A number of intervention studies, primarily of cognitive remediation also have shown that some executive and memory improvements are associated with subsequent social functioning change. [19] [20] [21] [22] [23] Cognitive self-regulation was negatively correlated with PANSS negative symptom scale, positive symptom scale, and also with overall symptoms. Domains of social functioning were also significantly negatively correlated with PANSS negative symptom scale, positive symptom scale, and also with overall symptoms. It simply implies that more severe the symptoms of schizophrenia, the more impaired a patient's social functioning will become. As patient symptoms gets more severe, he will have more impairment in carrying out functions of his self-concern, occupational role, family role, and social role.
The training program to teach skills and strategies for cognitive self-regulation would also help in increasing the overall social functioning of the patient as present study has shown a significant positive correlation between the cognitive self-regulation and social functioning. In order to understand further, the relation between among cognitive self-regulation, psychopathology, and social functioning; multiple regression was done with social functioning as a predicted variable. Results shows that cognitive self-regulation along with positive and negative symptoms were able to predict the social functioning with R 2 = 0.66, F = 60.72, P < 0.000.
The aim of all treatment modules of schizophrenia is to improve social functioning of the patients and when cognitive self-regulation is being identified as a significant predictor of social functioning, the psychosocial rehabilitation focusing on the training in regulation strategies to control the behavior to be able to use cognitive abilities effectively can be develop, to help patient to improve their social functioning. The training program based on Bandura's model of health efficacy can be helpful to increase the cognitive self-regulation. [24] The training problem consists of strategies for self-observation of behavior for example: What I do to remember the way when go to a new place? Judgment: What should be done in the above situation? Try to remember the landmarks, etc., and then the self-response: At last some rewarding self-response should be given to oneself. [24] To summarize, if cognitive self-regulation strategies are included to counter cognitive impairment in schizophrenia, it can help patients to not only improve their cognitive functions, but it would also result in improved social functioning.
CONCLUSION
From the present study it could be concluded that cognitive self-regulation is significantly and positively correlated to social functioning. In addition, cognitive self-regulation, along with positive and negative symptoms, is a significant predictorof social functioning.
Limitations
The study had various limitations. It was conducted in a tertiary care hospital setting where mainly assessment of severely ill patients is done. Females were under represented in the study which is a primary limitation in the applicability of the present findings to female schizophrenia patients.
Future directions
Future studies should include larger samples from multiple centers with equal gender representation. One clear priority for future research is to evaluate whether teaching cognitive self-regulation strategies to patients with schizophrenia can help improve their cognitive and social functioning. On a broader scale, another priority is to examine other forms of self-regulation-like cognitive regulation-that shape the trajectory from impulse to action.
